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to Clainis 1, 4, 12, 18 and 26 are ^plicable to newly added claims 31-35 respectively. No fees 
are due ^th respect to newly added claims. 

The objection to the Abstract is respectfully traversed. The Abstract has been amended 
and is submitted to be in the proper language and format for an Abstract For the reason set forth 
above. Applicants respectfully request that the objection to the Abstract be withdrawn. 

The objection to the disclosure under 37 CFR 1.71 is respectfully traversed. Equation 
(I7a) has been amended to correct a typographical error. Further, Applicants respectfully submit 
that the specification describes the mathematical algorithm and the manner of use as to enable an 
aftisan of ordinary skill in the art of computing an ^proximation of a natural logarithm function 
to practice the invention. For the reasons cited above. Applicants submit that the specification is 
in condition for allowance. 

The rejection of Claims 1-28 under 35 U.S.C. § 1 12, second paragraph, is respectfully 
traversed. Specifically, independent Claim 1 (new claim 31) in part recites "[a] method for 
computing an ^roximation of a natural logarithm function*', and Claim 15 in part recites 
"compute an ^proximaiion value of logOc). AppUcants respectfully submit that Claims 1-28 
fjarticularly point out and distinctly claim the subject matter the Applicants regard as the q 
invention. Further, Applicants respectfully traverse the assertion in the Office Action that the 
gcientific notation for natural log is only ln(x). Rather, as is known in the art, mathematicians 
commonly use the notation log(x) to denote the natural log. Further the specification at page 5, 
fine 7 defines a negative natural log function as -log(x) in accordance vnth the standard notation 
^sed by mathematicians. For the reasons set forth above. Applicants respectfully request that the 
Section 1 12 rejection of Claims 1-28 be withdrawn. 

The rejection of Claims 1-7 and 15-21 under 35 U.S.C. §101 is respectfully traversed. 
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la reviewing patent applications for compliance with the utility requirement of 35 U.S*C. 
liOl, office paronnel must review both the specification and the claims to determine whether the 
Applicants have asserted any credible utility for the claimed invention. The asserted utility need y 
not be recited in the claims. MPEP 706,03(a)(l). Therefore, a rqection based on lack of utility v^^"^ 
dannot be maintained if tiie Applicants have asserted even one credible utility in the specification 
or the claims, as judged by a person of ordinary skill in the art. 

Here, Applicants have asserted at least one credible utility, a method for computing an 
4pproximation of a natural logarithm function. Applicants respectfully traverse the assertion in 
the OflSce Action that the claims must include either a step or means that results in a physical 
^ransfomiation outside the computer or a limitation to a practical ^yplication. Rather, the U.S. 
Court of Appeals Federal Circuit has addressed the issue of patentable subject matter. State 
Street Bank & Trust Co. v. Signature Financial Group teaches that the question of whether a 
dlaim encompasses statutory subject mattar under 35 U.S.C. 101 should focus on the practical ^ , 

Utility of the invention. State Street Bank & Trust Co. v. Signature Financial Group, 47 . L ^ 

tr,S,P-Q2d 1596, 1602 (Fed, Cir. 1998). More specifically, tiie court rxiled that claims directed ^ . 
toward a system including a processor programmed to perform mathematical calculations as 
steps of a method that produces a useful, concrete and tangible result do constitute statutory 
subject matter under 35 U,S,C. 101 . State Street Bank & Trust Co. v. Signature Financial 
Group, 47 U.S.P.Q2d 1596 (Fei Cir, 1998), In addition, the court has explained that 35 U.S.C 
iOl is satisfied by claims to a system performing a particularly claimed combination of 
cjjalculations to transfoim digital data into more useful output data. In re Alapat, 31 USPQ2d 
1545, 1558 (Fed, Cir. 1994). 

Here, the pending claims include recitations that clearly satisfy the rules of State Street 
and In re Alapat, In particular. Claim 1 is directed toward a mefliod for computing an 
approximation of a natural logarithm. Independent Claim 15 recite a computing device 
Configured to compute an approximation value of log(jc) for a binary floating point repr^entation 
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of a particular number x stored in said memoiy utilizing the first degree polynomial in m. Thus, 
(Jlaims 1 and 15 recite a method and computing device configured to compute an ^roximation 
of a natural logarithm, and Claims 1 and 1 5 therefore satisfy the requirements of Section 101 . 

Qaims 2-7 depend, either directly or indirectly, from independent Claim 1, aad Claims 
^6-21 depend, either directly or indirectly, Scorn independent Claim 1 5. When the recitations of 
Claims 2-7 and 16-21 are considered in combination with the recitations of Claims 1 and 15 
respectively. Applicants submit that dependent Qaims 2-7 and 16-21 are likewise patentable. 

For the reasons set forth above. Applicants respectfioUy request that the Section 101 
ijejection of Claims 1-7 and 15-21 be withdrawn. 

i The lejection of Claims 1-3. 7, 15-17, and 21 under 35 US.C. § 103 as being 
unpatentable over Smith (U.S. Pat. No. 5,570,310) in view of Watson (U.S. Pat No, 5,629,780) 
ijs resp^tfully traversed. 

Smith describes a method for determining a logp(x) wherein p is a numerical base and x is 
a floating point value. Smith also describes that to calcxilate a natural logarithm of a number x, a 
liuinber y can be fomied fi-om the argument x by copying x to y and replacing the exponent field 
used for calculating die floating-point representation of y by the exponent field. The number y 
$es in one of 2" +1 intervals between 1 and 2. In other words, a number line can be represented 
^here 1 is at the left side and 2 is at the right side and 2" +1 intervals divide this range into 
Segments. 

Watson describes a method for perfbmiing color or grayscale image compression using a 
Discrete Cosine Transform (DCT). Watson also describes that a storage mode (16) is segmented 
mto the following steps: color transform (31), down-sample (32), block (33), DCT (34), initial 
Matrices (35), quantization matrix optimizer (36), quantize (38), and entropy code (40). After 
the calculation of a DCT mask (70) has been determined, an iterative process of estimating the 

8 
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(Quantization matrix operator (36) begins and includes processing segments (56, 58, 60, 62, 64, 
and 66). The q^iantitation matrix optiiruxer transforms each block of the image in an initial 
itiatrix (35) into segments (56). A bisection method is then used to increment or decrement the 
initial matrices. In the bisection method, a range is established for qu.v^ between lower and upper 
bounds, typically 1 to 255. A perceptual error matrix pu,v^ is evaluated at midpoint of the range. 
fi'Pu.v.ff is greater than a target error parameter, then the lower bound is reset to the mid-point. 

Apphcants respectfully submit that the Section 103 rejection of the presenUy pending 
Qlaiitis is not a proper rejection. Obviousness cannot be established by merely suggesting that it 
-would have been obvious to one of ordinary skill in the art to modify Smith according to the 
teachings of the Watson. More specifically, as is well estabhshed, obviousness carmot be 
established by combining the teachings of the cited art to produce the claimed invention, absent 
^ome teaching, suggestion, or incentive supporting the combination. Rather, the present Section 
l03 rejection appears to be based on a combination of teachings selected fi^om several patents in 
$n attempt to arrive at the claimed inventioiL Specifically, Smith is cited for its teaching a 
giethod for determining a logp(x) wherein p is a numerical base and x is a floating point value, 
and Watson is cited for its teaching that a bisection method is used to increment or decrement a 
matrix, wherein the bisection method includes establishing a range for qu,v^ between Iowct and 
upper bounds, typically 1 to 255, a perceptual error matrix pu.v^ is then evaluated at midpoint of 
the range. Since there is no teaching or sugg^tion in the cited art for the claimed combination, 
iihe Section 103 rejection appears to be based on a hindsight reconstruction in which isolated 
disclosures have been picked and chosen in an attempt to dqprecate the present invention. Of 
iourse, such a combination is impermissible, and for this reason alone. Applicants respectfully 
request that the Section 103 rejection be withdrawn. 

As the Federal Circuit has recognized, obviousness is not established merely by 
ixmibining references having different individual elements of pmding claims. Ex parte 
Levengood. 28 U.S.P.Q.2d 1300 (Bd. Pat App. & Inter. 1993). MPEP 2143.01. Rather, there 

9 
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ijiust be some suggestion, outside of Applicants' disclosure, in the prior art to combine such 
references, and a reasonable expectation of success must be both found in the prior art, and not 
based on Applicant's disclosure. InreVaeck. 20 U.S.P.Q.2d 1436 (Fed. Cir. 1991), In the 
IJresent case, neither a suggestion nor motivation to combine the prior art disclosures, nor any 
ijeasonable expectation of success has been shown. 

Applicants respectfioUy submit however, that a closer examination of the prior art would 
Eeveal that the prior art teaches away fiom the present invention. More specifically, neither 
Smith nor Watson considered alone or in combination, describe or suggest the claimed 
combination, and as such, the presently pending claims are patentably distinguishable from the 
eited combinatiorL Claim 1 recites a method for computing an approximation of a natural 
logarithm function that includes '"partitioning a mantissa region between 1 and 2 into equally 
spaced sub-regions; precomputing centerpoints a,- of each of the N equally spaced sub-regions, 
^here i = 0,. . .,iV -1 ; selecting N sufficiently large so that, for each sub-region, a first degree 
polynomial in m computes log(7») to within a preselected degree of accuracy for any m within the 
sub-region, where m is a binary mantissa of a binary floating point representation of a number; 
tod computing a value of log(;c) for a binary floating point representation of a partictilar number 
± stored in a memory of a computing device utilizing the first degree polynomial in m** 

Neither Smith nor Watson, considered alone or in combination, describe or suggest a 
Method for computing an approximation of a natural logarithm function that includes partitioning 
a mantissa region between 1 and 2 into N equally spaced sub-regions, precomputing centerpoints 

of each of the equally spaced sub-regions, where 2 = 0,...,iV-l , selecting insufficiently 
]arge so that, for each sub-region, a first degree polynomial in m computes log(w) to within a 
preselected degree of accuracy for any m within the sub-region, where ;« is a binary mantissa of 
k binary floating point representation of a number, and computing a value of log(jc) for a binary 
floating point representation of a particidar number x stored in a memory of a computing device 

10 
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i^tilizing the first degree polynomial in m. Moreover, neither Smith nor Watson, considered 
alone or in combination, describe or suggest '"precomputing centerpoints at of each of the N 
equally spaced sub-regions, where z = 0,.-„iV-l , selecting 7^ sufficiently large so that, for each 
?ub-region, a first degree polynomial in m computes log(m) to within a preselected degree of 
accxiracy for any m within the sub-region, where m is a binary mantissa of a binary floating point 
representation of a number, and computing a value of log(x) for a binary floating point 
representation of a particular number x stored in a memory of a computing device utilizing the 
iirst degree polynomial in m." Rather, Smith describes a method for deterniining a lo^(x) 
wherein p is a numerical base and x is a floating point value, and Watson describes that a 
bisection method is used to increment or decrement a matrix, wherein the bisection method 
includes estabhshing a range for qu^vjo between lower and upper boimds, typically 1 to 255, a 
perceptual error matrix Pu,v,fi is then evaluated at midpoint of the range. For the reasons set forth 
above, Claim 1 is submitted to be patentable over Smith in view of Watson. 

Claims 2-3, and 7 depend, directly or indirectly, from independent Claim 1 . When the 
recitations of Claims 2-3, and 7 are considered in combination with the recitations of Claim 1, 
applicants submit that dependent Claims 2-3, and 7 likewise are patentable over Smith in view 
pf Watson. 

Claim 15 recites a computing device including a memory in which binary floating point 
representations of particxilar numbers are stored, wherein the device is configured to *'partition a 
jnantissa region between 1 and 2 into N equally spaced sub-regionsj precompute centerpoints at 
of each of the N equally spaced sub-regions, where r=0,.„,//-l, wherein iV is sufSciently large so 
ihat, within each sub-region, a first degree polynomial in m computes log(m) to within a 
preselected degree of accuracy for any m within the sub-region, where m is a binary mantissa of 
a binary floating point representation of a number; and compute a value of log(x) for a binary 
Sioatnig point representation of a particular n amber x stored in said memory utilizing the first 
iiegree polynon:ual in m" 

11 
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Neither Smith nor Watson, considered alone or in combination, describe or suggest a 
qon^)uting device including a memory in which binary floating point representations of 
particular numbers are stored, wherein the device is configured to partition a mantissa region 
tjetween 1 and 2 into N equally spaced sub-regions, precompute centerpoints a,- of each of the N 
^ually spaced sub-regions, where /=0,...^-l, wherein AT is sufficiently large so that, within each 
5ub-region, a first degree polynomial in m computes log(m) to within a preselected degree of 
Curacy for any m within the sub-region, where m is a binary mantissa of a binary floating point 
uepresentation of a number, and compute a value of log(x) for a binary floating point 
representation of a particular number jc stored in said memory utilizing the first degree 
polynomial in m. Moreover, neither Smith nor Watson, considered alone or in combination, 
describe or suggest a computing device including a memory in which binary floating point 
representations of particular numbers are stored, wherein the device is configured to precompute 
Genterpoints at of each of the iV^ equally spaced sub-regions, where i = 0,,.,,iV^-l , selecting N 
Sufficiently large so that, for each sub-region, a first degree polynomial in m computes log(m) to 
^thin a preselected degree of accuracy for any m within the sub-region, where m is a binary 
iSnantissa of a binary floating point representation of a number, and compute a value of log(x) for 
i binary floating point representation of a particular number x stored in a memory of a computing 
<5evice utilizing the first degree polynomial in m. Rather, Smith describes a method for 
fletermining a logp(x) wherein p is a numerical base and x is a floating point value, and Watson 
describes that a bisection method is used to increment or decrement a matrix, wherein the 
bisection method includes establishing a range for qu,v,5 between lower and upper bounds, 
typically 1 to 255, a perceptual error matrix pu,v.ff is then evaluated at midpoint of the range. For 
'(!he reasons set forth above, Claim 15 is submitted to be patentable over Smith in view of 
■jWatson. 

Claims 16-17, and 21 depend, directly or indirectly, from independent Claim 15. When 
the recitations of Qaims 16-17, and 21 are considered in combination with the recitations of 

12 
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Claim IS, Applicants submit that dqjendent Qaims 16-17, and 21 likewise are patentable ovsr 
Smith in view of Watson. 

■ 

'* For the reasoBS set forth above. Applicants respectfully request that the Section 103 
Injections of Claims 1-3, 7, 15-17, and 21 be witiidrawn. 

The rejection of Claims 8-9 and 22-23 under 35 U-S.C. § 103 as being unpatentable over 
Smith (U.S. Pat No. 5,570,310) in view of Wallschlaeger (U.S. PaL No. 5,345,381) is 
itespectfiilly traversed. 

Smith is described above. Wallschlaeger describes a method for obtaining a computer 
ttomogram of a patient (5) using a computed tomography apparatus. Wallschlaeger also 
describes that for systems using a spiral scan, interpolation algorithms have been developed 
which generate new data, by interpolation, corresponding to a planar slice from the spiral data 
before the actual image reconstruction. Interpolation algorithms are then used on the spiral data 
in the form of attenuation values. The attenuation values are scaled line integrals or scaled 
logarithms of the relative intensities. 

Applicants respectfully submit that the Section 103 rejection of the presently pending 
claims is not a proper rejection. Obviousness cannot be established by merely suggesting that it 
■^vould have been obvious to one of ordinary skill in the art to modify Smith according to the 
teachings of the Wallschlaeger. More specifically, as is weU estabUshed, obviousness cannot be 
Established by combining the teachings of the cited art to produce the claimed invention, absent 
some teaching, suggestion, or incentive supporting the combination. Rather, the present Section 
J 03 rejection appears to be based on a combination of teachings selected from several patents in 
hn attempt to arrive at the claimed invention. Specifically, Smith is cited for its teaching a 
method for determining a lo^(x) wherein p is a numerical base and x is a floating point value, 
ind Wallschlaeger is cited for its teaching that attenuation values are scaled line integrals or 
scaled logarithms of the relative intensities. Since there is no teaching or suggestion in the cited 
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2rt for the claimed combination, the Section 103 rejection appears to be based on a hindsight 
lieconstruction in which isolated disclosures have been picked and chosen in an attempt to 
deprecate the preset invention. Of course, such a combination is impennissible, and for this 
ijeason alone, Apphcants respectfully request that the Section 1 03 rejection be withdrawn. 

As the Federal Circuit ha$ recognized, obviousness is not established merely by 
combining references having different individual elements of pending claims. Ex parte 
^vengood. 28 U.S J>.Q.2d 1300 (Bd. Pat App. & Inter, 1993). MPEP 2143,01- Rather, there 
must be some suggestion, outside of Applicants' disclosure, in the prior art to combine such 
references, and a reasonable expectation of success must be both found in the prior art, and not 
based on AppUcant's disclosure. InreVaeck. 20 U.S J,Q.2d 1436 (Fed. Cir. 1991). In the 
present case, neither a suggestion nor motivation to combine the prior art disclosures, nor any 
ireasonable expectation of success has been shown. 

Applicants respectfully submit however, that a closer examination of the prior art would 
reveal that the prior art teaches away from tfie present invention. More specifically, neither 
Smith nor Wallschlaeger, considered alone or in combination, describe or suggest the claimed 
combination, and as such, the presently pending claims are patentably distinguishable from the 
cited combination. Claims 8-9 depend, either directly or indirectly, from independent Claim 1 
which recites a method for computing an approximation of a natural logarithm function that 
includes 'partitioning a mantissa region between 1 and 2 into iV" equally spaced sub-regions; 
precomputing centerpoints a, of each of the N equally spaced sub-regions, where i = 0,.. -1 ; 
selecting N sufficiently large so that, for each sub-region, a first degree polynomial in m 
computes log(m) to within a preselected degree of accuracy for any m within the sub-region, 
where is a binary mantissa of a binary floatingpoint repr^entation of a number; and 
pomputing a value of log(x) for a binary floatingpoint representation of a particular numbers 
Stored in a memory of a compirtmg device utihzing the first degree polynomial in m" 
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Neither Smith nor Wallschlaeger, considered alone or in combination, describe or suggest 
i method for computing an approximation of a natural logarithm function that includes 
partitioning a mantissa region between 1 and 2 into N equally spaced sub-regions, precomputing 
qenterpoints a( of each of the W equally spaced sub-regions, where i = 0,...,iV^-l, selecting N 
sufficiently large so that, for each sub-region, a first degree polynomial in m computes log(m) to 
^thin a preselected degree of accuracy for any m within the sub-region, where tti is a binary 
mantissa of a binary floating point representation;of a number, and computing a value of log(x) 
l]br a binary floating point representation of a particular number x stored in a memory of a 
computing device utilizing the first degree polynomial in m. Moreover, neither Smith nor 
Wallschlaeger, considered alone or in combination, describe or suggest precomputing 
denterpoints a,* of each of the N equally spaced sub-regions, where / = 0,. , -1 , selecting N 
Sufficiently large so that, for each sub-region, a first degree polynomial in m computes Iog(/«) to 
Ivithin a preselected degree of accuracy for any m within the sub-region, where m is a binary 
ijnantissa of a binary floating point representationjof a number, and computing a value of log(x) 
for a binary floating point representation of a particular number x stored in a memory of a 
ipomputing device utilizing the first degree polynomial in m. Rather, Smith describes a method 
for determining a logp(x) wha^in p is a nximerical base and x is a floating point value, and 
Wallschlaeger describes that attenuation values are scaled line integrals or scaled logarithms of 
^he relative intensities. For the reasons set forth above. Claim 1 is submitted to be patentable 
over Smith in view of Wallschlaeger. 

Claims 8-9 depend, directly or indirectly, from independent Claim 1 . When the 
iCcitations of Claims 8-9 are considered in combination with the recitations of Claim 1, 
Applicants submit that dependent Claims 8-9 likewise are patentable over Smith in view of 
Wallschlaeger. 
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Claims 22-23 dqietid, either directly or indirectly, from independent Claim 15 which 
recites a computing device including a memory in ^w^cb binary floating point representations of 

i 

particular numbers are stored, wherein the device|is configured to '"partition a mantissa region 
betwe«i 1 and 2 into N equally spaced sub-regions; precompute centerpoints ai of each of the N 
^ually spaced sub-regions, where 2=0,.. .^-1, wlierein N is suflBciently large so that, within each 
Sub-region, a first degree polynomial in m compiites log(m) to within a preselected degree of 
accuracy for any m within the sub-region, where is a binary mantissa of a binary floating point 
i)epresentation of a number; and compute a value of log(x) for a binary floating point 
i)epresentation of a particular number x stored in ^d memory utilizing the first degree 
polynomial in m" 

I 

< : 

Neither Smith nor Wallschlaeger, considaed alone or in combination, describe or suggest 
a computing device including a memory in which binary floating point representations of 
particular numbers are stored, wherein the device' i$ configured to partition a mantissa region 
lietween 1 and 2 into A?^ equally spaced sub-regions, precompute centerpoints a/ of each of the N 

equally spaced sub-regions, where i=0,...,7V^l, wljerein iVis sufficiently large so that, within each 

jjij 

gub-region, a first degree polynomial in m completes log(m) to within a preselected degree of 

*' ' 

j^ccuracy for any m within the sub-region, where ^ is a binary mantissa of a binary floating point 
j^resentation of a number, and compute a value "of log(^) for a binary floating point 
itepresentation of a particular number x stored in said memory utilizing the first degree 
polynomial in m,^' Moreover, neither Smith nor Wallschlaeger, considered alone or in 
combination, describe or suggest a computing dejdce including a memory in which binary 
floating point representations of particular numberjs are stored, wherein the device is configured 
to precompute centerpoints a,- of each of the N equally spaced sub-regions, where i = 0, . . A'' - 1 , 

^electing N sufficiently large so that, for each subyregion, a first degree polynomial in m 
ipomputes log(m) to within a preselected degree dfjaccuracy for any m witiiin the sub-region, 
^here m is a binary mantissa of a binary floating-point representation of a number, and compute 

. ■ lii 
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a; value of log(x) for a binary floating point represehtation of a particular number x stored in a 
memory of a computing device utilizing the first degree polynomial in m. Rather, Smith 
describes a method for detennining a lo^(x) wher)ein p is a numerical base and x is a floating 
fjoint value, and Wallschlaeger describes that attenuation values are scaled line integrals or 
^aled logarithms of the relative intensities. For tlie reasons set forth above. Claim 15 is 
^bmitted to be patentable over Smith in view of Wallschlaeger. 

: i 

Claims 22-23 depend, directly or indirectly, from independent Claim 15. When the 
iiecitations of Claims 22-23 are considered in combination with the recitations of Claim IS, 
Applicants submit that dependent Qaims 22-23 likewise are patentable over Smith in view of 
Wallschlaeger. 



respectfiilly request that the Section 103 



For the reasons set forth above, Apphcantsi 

i 

Injections of Claims 8-9 and 22-23 be withdrawn. | 

■■ ii 

The rejection of Claims lO-l 1 and 24-25 imder 35 U.S.C. § 103 as being unpatentable 
pver Smith (U.S. Pat. No. 5,570,310) in view of Wallschlaeger (U.S. Pat, No. 5,345,381) and 
jSnther in view of Watson (U.S. Pat. No. 5,629,78*0) is respectfully traversed. 

Smith, Wallschlaeger, and Watson are described above. Apphcants respectfully submit 
lihat ftie Section 103 rejection of the presently pen^g claims is not a proper rejection. 
Obviousness cannot be established by merely suggesting that it would have been obvious to one 

of ordinary skill in the art to modify Smith accor^g to the teachings of the Wallschlaeger and 

i "t 

Watson- More specifically, as is well established- obvioiisness cannot be established by 
combining the teachings of the cited art to produc[e the claimed invention, absent some teaching, 
suggestion, or incentive supporting the combinatipn. Rather, the present Section 103 rqection 
^ippears to be based on a combination of teachings selected bom several patents in an attempt to 
arrive at the claimed invention. Specifically, Smi|tii is cited for its teaching a method for 
determining a logp(x) wherein p is a numerical base and x is a floating pouit value, and 

f 
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Wallschlaeger is cited for its teaching that attenua ion values are scaled line integrals or scaled 
logarithms of the relative intensities, and Watson is cited for its teaching that a bisection method 
is used to increment or decrement a matrix, where m the bisection method includes establishing a 
range for qu.v^ between lower and upper bounds, tirpically 1 to 255, a perceptual error matrix 
piu,v^ is then evaluated at nudpoint of the range. kce there is no teaching or suggestion in the 
cit«i art for the claimed combination, the Section, 103 rejection spears to be based on a 
Mndsight reconstruction in which isolated disclosures have been picked and chosen in an attempt 
tp deprecate the present invention. Of course, sudi a combination is impermissible, and for this 
reason alone. Applicants respectfully request that ihe Section 103 rejection be withdrawn. 

As the Federal Circuit has recognized, obviousness is not established merely by 
combining references having different individual ' draients of pending claims. Ex parte 
ievengood. 28 U.S.P.Q.2d 1300 (Bd. Pat. App. &lnter. 1993). MPEP 2143.01. Rather, there 
tpust be some suggestion, outside of AppUcants' disclosure, in the prior art to combine such 
lieferences, and a reasonable expectation of succes s must be both found in the prior art, and not 
based on Apphcant's disclosure. InreVaeck, 20 Lr.S-P.Q.2d 1436 (Fed. Cir. 1991). In the 
present case, neither a suggestion or motivation to combine the prior art disclosures, nor any 
reasonable expectation of success has been shown. 



AppUcants respectfully submit however, that a closer examination of the prior art would 
reveal that the prior art teaches away fiom the pr^ent invention. More specifically, none of 
Smith, Wallschlaeger, nor Watson, considered alone or in combination, describe or suggest the 
claimed combination, and as such, the presenfly pending claims are patentably distinguishable 
from the cited combination. Claims 10-11 depend, either directly or indirectly, fiom independent 
Claim 1 which recites a method for computing an approximation of a natural logarithm function 
ihat includes "partitioning a mantissa region bet4 



precomputing centerpoints at of each of the N eqi 



selecting N sofBcientiy large so that, for each sulj -region, a first degree polynomial in m 

It 



een 1 and 2 into ^equally spaced sub-regions; 
lly spaced sub-regions, where / = 0, 1 ; 
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cpmputes log(m) to within a pr^elected degree 
\^here m is a binary mantissa of a binary 
cbmputing a value of log(;c) for a binary floating 
stored in a memory of a computing device utilizi 
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of acxuracy for any m within the sub-region, 
floating joint representation of a number, and 

representation of a particular number x 
the first degree polynomial in /n." 



point ] 



None of Smith, Wallschlaeger, and Watso. i; considered alone or in combination, describe 
car suggest a method a method for computing an ^ jproximation of a natural logarithm function 
tJiat includes.partitioning a mantissa re^on betwdm 1 and 2 into equally spaced sub-regions, 
pjrecomputing centeipoints d of each of the N equ sQly spaced sub-regions, where / = 0,. „, AT - 1 , 
selecting iV sufficiently large so that, for each sub -region, a first degree polynomial in m 
computes log(m) to within a preselected degree of accuracy for any m within the sub-region, 
Where m is a binary mantissa of a binary floating point representation of a number, and 
aomputing a value of log(x) for a binary floating point representation of a particular number x 
^ored in a memory of a computing device utilizing the first degree polynomial in m. Moreover, 
pone of Smith, Wallschlaeger, and Watson, consi iered alone or in combination, describe or 
Suggest "precomputing centerpoints at of each ofthe N equally spaced sub-regions, where 
/ = 0,. . JV - 1 , selecting N sufficiently large so th at, for each sub-region, a first degree 
polynomial in m computes log(;7i) to within a preselected degree of accuracy for any m within the 
$ub-region, where tti is a binary mantissa of a biniry floating point representation of a number, 
and computing a value of log(x) for a binary floa^g point representation of a particular number 
i stored in a memory of a computing device utilizing the first degree polynomial in m," Raiher, 
Smith describes a method for determining a logpdc) wherein p is a numOTcal base and x is a 
Boating point value, Wallschlaeger describes thai attenuation values are scaled line integrals or 
scaled logarithms of the relative intensities, and Watson describes that a bisection method is used 
W mcrement or decrement a matrix, wherein the iisection method includes estabhsbing a range 
for qu,v^ between lower and upper bounds, typica ly 1 to 255, a perceptual error matrix Pu.v^ is 
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tken evaluated at midpoint of the range. For the reasons set forth above. Claim 1 is submitted to 
Ije patentable over Smith in view of WaUsdilaege yand fiiither in view of Watson. 

aaims 10-1 1 depend, diiectly or indirectl; r^^ fiom independent Claim 1. When the 
recitations of Claims 10-1 1 are considered in com Eiination with the recitations of Claim 1, 
Applicants submit that dependent Claims 10-1 1 hjbewise are patentable over Smith in view of 
Wallschlaeger and further in view of Watson. 

Claims 24-25 depend, either directly or inqirectly, from independent Claim 1 5 which 

recites a computing device including a memory iil|which binary floating point representations of 

particular numbers are stored, wherein the device is configured to ''partition a mantissa region 

between 1 and 2 into ^equally spaced sub-regior $(; precompute centerpoints fl/ of each of the N 

equally spaced sub-regions, where ^=0,..,JV-l, wh esein iVis sufficiently large so that, within each 

sub-region, a first degree polynomial in m compu jes log(7w) to within a preselected degree of 

i* .... 
accuracy for any m within the sub-region, where j S is a binary mantissa of a binary floating pomt 



tepresentation of a number, and compute a value 



iiFlog(x) for a binary floating point 



representation of a paiticuJar number x stored in s aid memory utilizing the first degree 
polynomial in m." 

; None of Smith, Wallschlaeger, and Watsc n, considered alone or in combination, describe 
9r suggest a computing device including a memo y in which binary floating point representations 
^f particular numbers are stored, wherein the device is configured to partition a mantissa region 
between 1 and 2 into N equally spaced sub-re^ons, precompute centerpoints a,* of each of the N 
equally spaced sub-regions, where f^O,...^-l^ wl ^einiy^is sufficiently large so that, within each 
sub-region, a first degree polynomial in m compt tes log(in) to within a preselected degree of 
accuracy for any m within the sub-region, where w is a binary mantissa of a binary floating point 
presentation of a number, and compute a value |)f log(;c) for a binary floating point 
representation of a particular number ;r stored in s'aid memory utilizing the first degree 
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polynomial in m. Moreover, none of Smith, Wallschlaeger, and Watson considered alone or in 
ciombination, describe or suggest a computing device including a memory in whidi binary 
floating point representations of particular numbers are stored, wherein the device is configured 

to precompute COTteipoints a/ of each of the N equally spaced sub-regions, where i = 0,. . . , iV - 1 , 

j I 

selecting N sufficiently large so that, for each' sub-region, a first degree polynomial in m 
computes log(m) to within a preselected degree of accuracy for any m within the sub-region, 
where m is a binary mantissa of a binary floating point representation of a number, and compute 
^ value of log(x) for a binary floating point representation of a particular number x stored in a 
liiCTciory of a computing device utilizing the first degree polynomial in m. Rather, Smith 
describes a method for determining a logp(x) wherein p is a numerical base and x is a floating 

point value, Wallschlaeger describes that attenuation values are scaled line integrals or scaled 

t j 

logarithms of the relative intensities, and Waison describes that a bisection method is used to 
^crement or decrement a matrix, wherein the bisection method includes establishing a range for 
(iu,v^ between lower and upper bounds, typic^ly 1 to 255, a perceptual eiror matrix pg,v.tf is then 
evaluated at midpoint of the range. For the reasons set forth above. Claim 15 is submitted to be 

|)atentable over Smith in view of Wallschlaeger and fiirther in view of Watson, 

j 

Claims 24-25 depend, directly or indirectly, from independent Claim 15. When the 
irecitations of Claims 24-25 are considered injcombination with the recitations of Claim 1 5, 

Applicants submit that dependent Claims 24-25 likewise are patentable over Smith in view of 

I 

Wallschlaeger and fiirther in view of Watson! 



For the reasons set forth above. Applicants respectfiilly request that the Section 103 

. J . 

rejections of Claims 10-11 and 24-25 be withdrawiL 

i 

Claims 12-14 and 26-28 were indicated as being allowable if amended to incorporate the 

I 

recitations of the base claim and any intervening claims. Qaims 12-14 dq)end, directly or 
indirectly, fixm independent Claim 1 which is submitted to be in condition for allowance. When 
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t^ie recitadons of Claims 12-14 are considered in combination with the recitations of Claim 1 , 
Applicants submit that dependent Claims 12-14 are also in condition for allowance. 

i 

Claims 26-28 depend, directly or indiifectly, from independent CJaim 15 which is 
submitted to be in condition for allowance. When the recitations of Claims 26-28 are considered 

\ i 

in combination with the recitations of Claim 15, Applicants submit that dependent Claims 26-28 

j 

atre also in condition for allowance. 

Oaims 29 and 30 are newly added. Claim 29 depends directly from independent Claim 1 
\irhich is submitted to be in condition for allowance. When the recitations of Claim 29 are 
considered in combination with the recitations of Claim 1, Apphcants submit that dependent 

Clmm 29 is also in condition for allowance. 1 

I 
! 

Claim 30 depends directly fix)m indeplendent Claim 15 which is submitted to be in 
condition for allowance. When the recitations of Claim 30 are considered in combination with 
the recitations of Claim 15, Applicants submit that dependent Claim 30 is also in condition for 

i 

dllowance. | 

In view of the foregoing amendments and remarks, all the claims now active in this 

i 

application are believed to be in condition for allowance. Reconsideration and favorable action 

! 

is respectfully solicited j 

Respectfully Submitted, 




Thomas M Fisho: 
Registration No. 47,564 

Armstrong teasdale llp 

pne Metropolitan Square, Suite 2600 
St. Louis, Missouri 63102-2740 
1:314)621-5070 
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Art Unit: 2124 
Examiner: Do. Chat C. 



MARKED UP CLAIMS 



^plicant: MinXieetal. 

Serial No.: 09/507,521 

itiled: February 1 8, 2000 

Bor: METHOD AND APPARATUS 
FOR FAST NATURAL LOG(X) 
CALCULATION 



SUBMISSION OF 

^on. Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Submitted herewith are marked up Claims in accordance with 37 C.F.R. 1 . 121 (c)(l)(ii), 
therein additions are underlined and deletions are [bracketed]. 

IN THE CLAIMS - 

Please cancel claims 1, 4, 12, 18 and 26 

2. (once amaided) A method in accordance with Claim [1] 31 wherein the 
particular number jc has a binary exponent e i|i addition to the binary mantissa m; 

and fiirther wherein computing a valn^ of log(x) for the binary floating point 
^presentation of the particular number jc comprises the steps of: 



I 
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partitioning a mantissa m of a binary representation ofx in a memory, the representation 
dfx including a binary exponent e and the binary mantissa m, wherein a first, most significant 
part of the partition corresponds to a region / and a second, less significant part of the partition 
corresponds to a region Ar, where Ax is a distance firom mantissa m to reference point 

fl.=l+— — ;and 

N 

computing an approximation to log(x), using a polynomial of first degree in /n and a 
^recomputed value of log(fl,). 

5, (once amended) A method in accordance with Claim [4] 32 fiirther comprising 
the steps of precomputing a value for log(2), and, for each i, precomputing each value of fr/ and 

8. (once amended) A method in accordance widi Claim [1] 31 utUfeed in a 
computed tomography (CT) scanner (10) for generating an image of an object (22) fix)m acquired 
|)rojection data of the object. 

1 3 . (once amended) A method in accordance with Claim [ 1 2] 33 further comprising 
l!he steps of precomputing a value for log(2), and, for each i, precomputing each value of bi and 

19. (once amended) A computing device in accordance with Claim [ 1 8] 33 fiirther 
^lonfigured to precompute a value for log(2), and, for each z, to precompute each value of 6,- and 

if. 

27. • (once amended) A computiiig device in accordance with Claim [26] 34 fiirfh«^ 
configured to precompute a value for log(2), and, for each i, to precompute each value of fe, and 
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; 29. (once amended) A meOiod in accordance with Claim [I] 31 fui*^ comprising 
vking the approximation to process at least one image of an object of interest 



Respectfully Submitted, 





Thomas M. Fisher 
Registration No. 47,564 
ARMSTRONG TEASDALE LLP 
One Metropolitan Square, Suite 2600 
St Louis, Missouri 63102-2740 
(314)621-5070 
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